Objective The reasons that physicians leave the institutions have not been extensively studied. We aimed to evaluate these reasons, which include the desire to work at another hospital or the intention to make a career change, among physicians in tertiary hospitals in China and explore the associations between the individual-level and organizational-level factors related to these two reasons for leaving. Methods We conducted a national survey of 136 tertiary hospitals across all 31 provinces in China between December 2017 and January 2018. A total of 20 785 physicians were selected to self-report on the two evaluated reasons related to physicians' intent to leave. A univariate analysis and multilevel regression model were applied to evaluate the factors associated with intention to leave. result In all, 10.4% of the participating physicians had thought about working at another hospital, and 20.5% intended to leave to make a career change. At the hospital level, the government subsidy per bed (OR=0.88, 95% CI: 0.86 to 0.98 and OR=0.91, 95% CI: 0.90 to 0.99), personnel funding per capita (OR=0.86, 95% CI: 0.76 to 0.96 and OR=0.80, 95% CI: 0.73 to 0.88) and the number of physicians per bed (OR=0.83, 95% CI: 0.81 to 0.86 and OR=0.89, 95% CI: 0.81 to 0.92) were negatively associated, while the number of hospital-level medical disputes (OR=1.04, 95% CI: 1.03 to 1.05 and OR=1.06, 95% CI: 1.01 to 1.11) was positively associated with both reasons for leaving. At the individual level, income (OR=0.74, 95% CI: 0.71 to 0.79 and OR=0.88, 95% CI:0.83 to 0.92) and job satisfaction (OR=0.18, 95% CI: 0.17 to 0.20 and OR=0.16, 95% CI: 0.15 to 0.18) acted as preventive factors against both reasons for leaving, while work hours per week (OR=1.11, 95% CI: 1.06 to 1.17 and OR=1.23, 95% CI: 1.19 to 1.28) and medical dispute (OR=1.49, 95% CI:1.35 to 1.65 and OR=1.77, 95% CI: 1.64 to 1.91) acted as promotive factors. Conclusions Although the intention to leave is not prevalent among physicians in tertiary hospitals in China, providing more organisational support and a better occupational environment may promote retention among physicians.
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IntrOduCtIOn
Physician shortages have become a common issue worldwide. Kirch and Petelle predicted that the USA will face a shortage of between 40 800 and 104 900 physicians by 2030. 1 China is also experiencing a chronic shortage of physicians. For example, Lien et al reported that the proportion of physicians aged 25-34 years had decreased from 31.3% to 22.6%, while that of physicians aged more than 60 years had increased from 2.5% to 11.6% in the most recent 10 years. 2 The departure of physicians from jobs is one of the main reasons for this shortage. Physicians leaving jobs is significantly associated with decreases in productivity and in access to healthcare. 3 4 These vacancies must be filled, and time is wasted in recruiting and training new physicians. The training cycle is longer and more expensive for physicians than for other occupations. In developed countries, such as the USA, physicians usually have a doctorate degree. In addition to the long period of study in medical school, additional years in postgraduate resident training are required for a physician to be qualified. Retaining physicians has become an important issue for hospital managers.
Researchers agree that it is important to study physicians' intention to leave because it may allow leaving behaviour to be predicted. Degen reviewed 17 studies from 5 countries including the UK, Germany, the USA, France and Finland and found that the physicians' leaving intention ranged from 11.8% to 22%. 5 In a study performed in Taiwan, Tsai et al found that 14.5% of physicians reported strengths and limitations of this study ► The large sample size (20 785 physicians) across 31 provinces offers a certain representativeness. ► We studied two reasons for intending to leave: leaving for another hospital and leaving for another career. ► Multilevel analysis was applied to examine the associations between hospital-level and physician-level factors and leaving intention. ► The main limitation of the study was that we were unable to determine the direction of causality due to the cross-sectional nature of the survey.
Open access a strong intention to leave their current hospital. 6 In China, Haiqing et al investigated 111 physicians working in secondary hospitals in China and found that 41.0% of them reported that they intended to leave. 7 As many as 40%-50% of village doctors were found to have intentions to leave their current hospital. [8] [9] [10] However, national data, especially for Chinese physicians, are limited.
In China, the government advocated for 'initial diagnosis at the primary level', and has made great efforts to invest in grassroots medical institutions and promote standardised training for general practitioners since the beginning of health system reform in 2009. However, the primary healthcare system is still faced with equipment obsolescence and shortages of resources and personnel due to financial limitations. 11 As a result, the general public still lacks trust in primary healthcare institutions, and tertiary hospitals are overcrowded for even minor problems.
12-14 A total of 48% of patients were treated in tertiary hospitals in 2015, growing from only 28.6% in 2005. 15 Moreover, the population is rapidly ageing. The number of individuals over 65 years old increased 44.0%, from 104 million in 2006 to 150 million in 2016. 16 Tertiary hospitals, which play the role of local medical centres, are faced with the substantial challenges associated with treating the complicated diseases caused by ageing. 17 Chinese physicians in tertiary hospitals are therefore burdened with a heavier workload and more responsibility than specialists in other countries.
Considering that tertiary hospitals undertake almost half of all clinical work in China, that research about leaving intention has been conducted in Western countries or rural China and that little is known about Chinese tertiary hospitals, more attention should be focused on physicians' intention to leave in tertiary hospitals. Furthermore, the intention to leave the current hospital should be specifically addressed with regard for whether the physician is moving between hospitals or between occupations: past studies have seldom considered this point.
Therefore, the purpose of this study is to investigate the intention to leave, including moving to another hospital and changing careers, among physicians in tertiary hospitals in China and to explore the factors that may affect the intention to leave at both the individual and organisation levels.
MethOds study participants
A national cross-sectional survey was conducted between December 2017 and January 2018. Participants were selected using a multistage sampling method. During the first stage of sampling (hospital level), one provincial general hospital, one provincial traditional Chinese medicine (TCM) hospital and one maternal and child (MC) hospital were selected based on convenience in each of the 31 provinces in China. We also included 43 national health and family planning commission-affiliated hospitals, including 25 general hospitals, 3 MC hospitals and 15 specialty hospitals. The second sampling stage targeted physicians who had worked for more than 1 year in the previously sampled hospitals. Those who had been absent from clinical work for more than 6 months were excluded. We assumed that the proportion of physicians who intended to leave was 25% based on the results of pilot tests, and we therefore set the relative error ((measured value−true value)/true value) and significance level at 0.3 and 0.05, respectively. We planned for a minimum sample size of 130 physicians at each hospital. The human resources department of each sampled hospital provided a list of all their physicians, and we proportionally selected 150 physicians in three categories (junior, middle and senior) based on the actual ratio of physicians in each of the above professional title categories. Ultimately, 20 785 physicians from 136 tertiary hospitals completed the questionnaire. The response rate was 95.5%.
design
We implemented a self-administered questionnaire instrument on a smartphone platform (WeChat V.6.5, Tencent). Physicians were required to use their own cell phones to complete the questionnaire. All answers were sent directly and anonymously via the internet to a centralised account to assure confidentiality. A 5-point Likert scale was used to score the answers to the leaving intention questions. Physicians were invited to consider the following statements-'I intend to leave my current hospital for another one in the near future' and 'I intend to leave my current career in the near future'-and to rate their perception of each as 'strongly agree', 'agree', 'neither agree nor disagree', 'disagree' or 'strongly disagree'. In addition, the physician questionnaire collected information on physician characteristics (including age, gender, educational background, professional title, management position and specialty), weekly work hours, income (including compensation from the hospital and any grey income) and job satisfaction. Job satisfaction was rated by 'I am satisfied with my current job as a whole' with the response captured on a 5-point Likert scale. With the help of local authorities, the hospital-level variables were exported from hospital information systems and sent to a designated email address. The information collected in the hospital questionnaires was related to hospital type, region, the number of beds, the number of patients and physicians, government subsidies, personnel funding (including salary, bonus, welfare and insurance) and hospital-level medical disputes. To compare the distribution between the sample and the population and determine whether the participating physicians were representative, the sampled hospitals provided the total number of physicians in every professional title. Trained surveyors were assigned to every sampled hospital to help the physicians and hospitals complete the questionnaire. All survey questions were mandatory to complete the survey.
Open access statistical analysis Continuous measures with a normal distribution are presented as the mean±SD. Those with a non-normal distribution are presented as the median (range). Categorical variables are presented as percentages. χ 2 tests were performed to compare the intention to leave among subgroups. Associations between intention to leave to change hospitals or to start a new career were estimated using multilevel logistic regression models with a binomial distribution assumption and a logit link. We defined 'strongly agree' and 'agree' as a positive answer (1=yes); 'neither agree nor disagree', 'disagree' and 'strongly disagree' were defined as a negative answer (0=no). In each model, government subsidy per bed, personnel funding per capita, physicians per bed, medical disputes, the number of patients, hospital type and region were included as hospital-level independent variables, while physician gender, age, professional title, management position, weekly work hours, monthly income, specialty, job satisfaction and medical dispute experience were included as independent individual-level variables. The effect of each variable is expressed as an OR with a 95% CI. All analyses were performed using the SAS V.9.4 software package (SAS Institute). All tests for statistical significance were two sided, and the significance level was set as α=0.05.
Patient and public involvement statement
There is no patient or public participation in this study.
results

Characteristics of participating physicians and hospitals
In table 1, we present the descriptive characteristics of the participating physicians. The participating physicians were distributed equally among junior, middle and senior professional titles, and this distribution was close to the actual distribution. Of the 20 785 participating physicians, 43.6% were male and 56.4% were female. The mean age was 36.88±8.22 years old, and 72.2% were between 30 and 49 years old. Most of the responding physicians (73.3%) reported feeling overworked, and the average weekly work load was 50 (range, 7-120) hours. The median monthly income was 9000 (range, 2000-27 000)¥. A total of 34.8% of the responding physicians had encountered a medical dispute in the last year, and of these, 54.1% said they experienced physical or verbal violence from patients.
In table 2 , we present the data obtained from the sampled hospitals. From the 136 hospitals, the percentages that were general hospitals, TCM hospitals, MC hospitals and specialty hospitals were 41.9%, 22.8%, 22.1% and 13.2%, respectively; 41.2% of the sampled hospitals were located in Eastern China, 27.2% in Central China and 31.6% in Western China. Most of the sampled general hospitals (61.4%) had more than 2000 beds, and most of the sampled specialty hospitals (55.6%) had fewer than 500 beds. In 2017, the average subsidy received from the government was 82.52 (range, 0-391.84) million ¥, and the proportion of total hospital income represented by government subsidies was 0.05 (range, 0.01-0.50). Personnel funding provided 440 million (range, 380-26 280)¥, and the proportion of total hospital income represented by personnel funding was 0.33 (range, 0.03-0.63). The median for medical disputes was 33 per hospital (range, 0-754) in 2017. Meanwhile, 66.1% of the responding physicians agreed that their hospitals had adopted actions aimed at preventing medical disputes, and 64.8% of those physicians agreed that the security staff at their institution could respond quickly when violence occurred.
Physician intention to leave
Two questions were used to evaluate physician intention to leave. With regard to the first question, 'I intend to leave my current hospital for another one in the near future', 10.4% of the surveyed physicians responded positively. To the second statement, 'I intend to leave my current career in the near future', 20.5% of the surveyed physicians responded positively.
From table 3, intention to leave is shown to have an inverted U-type distribution when displayed by age. The proportions of physicians changing hospitals and making a career change were higher in the middle-age group than in the younger and older groups. Physicians in MC hospitals reported the highest likelihood of intention to leave for another hospital or to change a career (12.1%, 22.8%), followed by those in general hospitals (11.1%, 21.3%). Among practitioners in all specialties, paediatricians were the most likely to intend to leave their current hospital for another (14.4%) or to change careers (30.4%). The likelihoods of intention to leave for a new hospital or a new career were highest in Western China (12.4%, 24.3%) and lowest in Eastern China (8.4%, 15.8%). Physicians who reported dissatisfaction with their job had a higher likelihood of intending to leave for both reasons (27.6%, 50.2%) than was found in those who felt satisfied (5.5%, 12.1%). The majority (45.9%) chose 'the income distribution policy' as the top factor influencing job satisfaction, followed by 'work environment safety' (25.9%).
hospital-level and physician-level factors associated with intention to leave The associations between intention to leave and factors at the physician and hospital levels are shown in table 4, which displays data resulting from a multilevel logistic regression analysis. The hospital type, region, and number of physicians and the physician's gender, age, management position, professional title and specialty were controlled as confounders.
At the hospital level, government subsidies per bed (OR=0.88, 95% CI: 0.86 to 0.98 and OR=0.91, 95% CI: 0.90 to 0.99), personnel funding per capita as provided by the hospital (OR=0.86, 95% CI: 0.76 to 0.96 and OR=0.80, 95% CI: 0.73 to 0.88) and the number of physicians Open access per bed (OR=0.83, 95% CI: 0.81 to 0.86 and OR=0.89, 95% CI: 0.81 to 0.92) were negatively associated with the desire to work at another hospital and the intention to make a career change. As the number of medical disputes increased to some extent (ie, 50), the estimated number of positive responses to the two reasons for intending to leave also increased (OR=1.04, 95% CI: 1.03 to 1.05 and OR=1.06, 95% CI: 1.01 to 1.11, respectively). 
Open access
At the physician level, overtime work was associated with a higher likelihood of physicians intending to change hospitals or to leave their current career (OR=1.11, 95% CI: 1.06 to 1.17 and OR=1.23, 95% CI: 1.19 to 1.28, respectively). Income (OR=0.74, 95% CI: 0.71 to 0.79 and OR=0.88, 95% CI: 0.83 to 0.92, respectively) was negatively associated with both reasons for intending to leave. Physicians who were satisfied with their job were less likely to change hospitals (OR=0.18, 95% CI: 0.17 to 0.20) or leave their current career (OR=0.16, 95% CI: 0.15 to 0.18) than those who gave a negative answer to job satisfaction. Physicians who had experienced a medical dispute during the last year were more likely to change hospitals (OR=1.49, 95% CI: 1.35 to 1.65) or to leave their current career (OR=1.77, 95% CI: 1.64 to 1.91) than those who had not encountered a medical dispute.
dIsCussIOn In this study, we conducted a national survey to analyse and examine the factors associated with intention to leave among physicians in Chinese tertiary hospitals. We found that 10.4% of the participating physicians thought about changing hospitals, and 20.5% of them intended to change careers. Through multilevel logistic regression models, we found that the government subsidy per bed, personnel funding per capita, the number of physicians per bed and the number of hospital medical disputes significantly affected physician intention to leave. Additionally, at the physician level, we found that income and job satisfaction were negatively associated, while weekly work hours and experience with medical disputes were positively associated with the two reasons for intending to leave. To improve physician retention, it is necessary to Open access Open access discuss those factors associated with the two reasons for intending to leave so that we can provide suggestion to authorities and hospital administrators. Our analysis of ratings related to the intention to leave produced results similar to those found for developed countries and areas, which range from 11.8% to 22%. 5 6 Studies have reported that 5%-27% of nurses in China, Japan and 10 European countries state that they intend to leave their current hospital. [18] [19] [20] The proportion of individuals intending to leave is similar for nurses and for our participating physicians. However, compared with village doctors in China, where approximately 40%-50% reported planning to leave the organisation where they were currently employed, [8] [9] [10] the physicians included in our survey were relatively less likely to intend to leave. Filho and colleagues found that physicians did not intend to leave their hospitals because they desire to work at a prestigious institution. 21 Our sampled hospitals were all tertiary institutions and top-ranked hospitals in China. Finally, in our study, the proportion of physicians with the intention to leave was lower than that for village doctors in China.
In this report, the hospital-level and physician-level factors that affect a physician's decision to leave his or her current hospital were studied. Some of our findings were interesting. Few studies have characterised whether personnel funding and government subsidies affect physicians' intention to leave. Hence, the results of this study add to this evidence base by providing the first data indicating that receiving financial support from the hospital and the government can prevent physicians from leaving. Personnel funding, which is usually paid in the form of salary, benefits, welfare and insurance, is a predictor of the organisation's financial support to the individuals it employs. As a result, the data obtained in our study demonstrate that physicians working at hospitals providing a higher level of personnel funding per capita are less likely to intend to leave. Because the sampled hospitals were all public hospitals run by the government, government subsidies are an important source of hospital funds. Meanwhile, among types of support from the government such as tax exemption policies, government subsidies provide a measurable index that could represent the support of the government and the importance it places on the hospital. It was found in our study that a higher government subsidy per bed is associated with a lower intention to leave. However, in China, only 4%-5.28% of the gross domestic product is spent on healthcare, whereas this number is 17.4% in the USA and 8.5% in Japan. 22 Because subsidies from the government are small, physicians must make a profit to improve their compensation. The high pressure of making a profit is an obstacle to retaining physicians.
We found that a higher income was associated with a lower likelihood of intending to leave. The average income reported by participating physicians was 9000¥ (1364$) which is only 1.6 times higher than the national average. Considering the long training period and high risk associated with becoming a physician, this income does not reflect the value that physicians provide. In developed countries, such as the UK and the USA, the income of specialists is usually to 3 to 4 times of the national average income 22 ; therefore, the income found in our study was relatively low. Physicians, like everyone, are interested in their income. [23] [24] [25] Hence, the mechanism through which Open access physicians are paid and how much they are paid can affect intention to resign. In line with the results of many previous studies, we found that work hours were independently related with intention to leave. 6 26 27 The average number of work hours among the participating physicians was 50 per week, which is higher than that for physicians in the USA (49.6 hours per week). 28 More importantly, 73.3% of the participating physicians reported working more than 40 hours per week, which is the legal number of work hours per week in China, and 18.7% worked more than 60 hours per week. The number of work hours is a tangible and actionable factor. By reasonably regulating work hours, we can reduce the possibility that physicians will leave their current hospital. 29 30 Our study also found that the number of physicians per bed was a preventive factor against the two reasons for leaving. The number of full time employees might need to be increased in tertiary hospitals. Sufficient physicians could lessen a heavy work load and prevent overtime work beyond the regulated work hours.
We found that medical disputes were a significant contributor to physicians' intention to leave. Furthermore, we provide evidence showing that a hospital's total number of medical disputes also affected physician intention to leave. In China, the physician-patient relationship has been characterised as tense, lacking in trust and counterproductive. [31] [32] [33] More than one-third of physicians surveyed in this report had encountered a medical dispute in the last year, and more than half of them reported experiencing physical or verbal violence from patients. Hence, the tense nature of the physicianpatient relationship was confirmed by the results of our study. However, only 66.1% of the surveyed physicians agreed that their hospital had adopted actions aimed at preventing medical disputes, and only 64.8% of the participants said that the security staff at their institutions responded as soon as the violence occurred. Considering the unsatisfactory response of the hospital system to medical disputes, we suggest that hospital administrators could improve their responsiveness to retain physicians.
We found that job satisfaction plays a role in physician retention, consistent with former studies. 4 34 35 Job satisfaction is a mediator between the workplace and employees' intention to leave. [36] [37] [38] [39] When an organisation or work environment does not achieve employee expectations, employees will feel dissatisfied, which can result in a decision to quit. 40 41 In our study, we asked physicians to identify the main factors affecting their job satisfaction, and most cited the income distribution policy and work environment safety. As a result, fairness in reimbursement and the organisation's quick response to medical violence have been suggested to increase physician satisfaction. [42] [43] [44] Paediatricians had the highest rate of intending to leave in our survey. Compared with general hospitals, TCM hospitals and other specialty hospitals, MC hospitals, which have a higher proportion of paediatricians, also consistently showed a higher likelihood of intending to leave. The Chinese medical doctor association claimed that the shortage of paediatricians is severe, and China is short at least 200 000 paediatricians. 45 Low income and high pressure stemming from the high expectations of children's parents were the main explanation for the paediatrician shortage. 46 Income and medical disputes were also proven to affect the leaving intention of physicians in our survey. Therefore, attention should be given to measures to improve the income and work environment of paediatricians.
Physicians in Western China reported a higher intention to leave, followed by those in Central and Eastern China. Regions with a better socioeconomic environment attract more physicians. 47 Western China has a lower economic status and thus suffers from greater human health resource inequality than Central and Eastern China, which have higher economic status. 48 Perhaps, the physicians in Western China had a higher likelihood of intending to leave because of their poor economic status.
There are important limitations to our study. First, because this was a self-reported survey, we cannot be sure whether intention to leave was under-reported or over-reported. However, the physicians may have been more forthcoming because the survey was anonymous. Meanwhile, physicians may have been cautious about reporting grey income, and so the total compensation could have been underestimated. Second, because this was a cross-sectional study, we were unable to ascertain the directionality of causal relationships between the potential factors and intention to leave, and this should therefore be addressed in future longitudinal studies. Third, in this study, we examined the variables commonly used to explain intention to leave. The associations between individual and organisational factors and intention to leave are complex. Culture, coworkers and other predictors of the doctor-patient relationship were not included in our study. Finally, we lack the information to analyse the different characteristics and reasons behind intention to leave. We will conduct detailed interviews in the near future.
COnClusIOns
In this study, we explore factors that contribute to the intention to leave among physicians in tertiary hospitals in China and demonstrate that there are associations between hospital-level and physician-level factors and two types of intention to leave: the intention to change to a different hospital and the intention to leave the career altogether. Although most of the surveyed physicians reported that they did not intend to leave their current hospital, we found that government subsidy per bed, personnel funding per capita, number of physicians per bed, individual income and job satisfaction were negatively associated with both reasons for leaving, while the total number of medical disputes reported by a hospital, individual experience with medical disputes and weekly work hours were positively related to both reasons for Open access leaving. Our findings provide important insights that authorities and hospital administrators should consider when attempting to improve physician retention.
